2 form front etching windows and the membrane was released in a solution of TMAH (25 wt.%) at 80 ºC. So far, the microheater was prepared. (vi) Then a SiO 2 (600 nm in thickness) layer, a insulating layer, was deposited on it by plasma enhanced chemical vapor deposition (PECVD);
(vii) the Pt/Au interdigital electrodes (10 μm wide and 10 μm spacing, 200 nm in thickness) and leading wires were patterned by lift-off process. (viii) Positive photolithography was used to define the corrosion windows for releasing the heating membrane area and the support cantilever; (ix) under the protection of the photoresist, the exposed silicon oxide and silicon nitride composite membrane were etched completely using reactive ion etching (RIE); (x) Silicon substrate was etched through the release windows using KOH etching solution, forming the inverted trapezoidal insulation cavity. By now, the IDEs-microheater MEMS-based chip was fabricated.
Mass-production illustration
By transferring the solution-dipped self-organized PS colloidal template onto a MEMS-based IDEs-microheater chip equipped wafer, we can easily realize the mass production of such gas sensors. Briefly, the area of the chip is about 9 mm 2 and the monolayer PS colloidal template can be prepared to be in 4 inch Si wafer area (see Figure S1 ). As we know, the IDEs-microheater chips can be manufactured in one wafer in batches by MEMS technology.
It means that we can produce about 900 gas-sensing devices in one batch by transferring a solution-dipped wafer-scaled template onto the similarly-sized many chips outfitted wafer, as illustrated in Figure S2 Table SI . Figure S4a shows the temperature distribution illustration of our microhotplate by FEM simulations under an electrical power of 34 mW. Temperature gradient on the supporting beams is high, which means that a lot of heat flows through the beams from the center heated membrane to the substrate. Letting x and L respectively as the distance from begin point to any point and the endpoint of the microheater (see Figure S4a ), Figure S4b 
